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fluid, is the local pressure, is the vapor pressure of the fluid and v is a characteristic velocity of the flow. We chose to use the cavitation number, rather than another number (e.g. Reynold number) because the dominant physical process is related to dynamic pressure and not viscous drag. To mimic the shrimp process in saline water, the controllable parameter is the flow velocity of the jet which directly relates to the time it takes the plunger to displace the socket cavity volume. This in turn is directly related to the angular velocity and tip velocity of the plunger. The ODE is solved using MATLAB solver ode45 with relative tolerance 1e-6. The snap shut starts with initial condition ( = 0 ) at a deflection angle around 100˚ and stops at a deflection angle around 25˚, during which the driven torque is non-zero. The ODE results for 3D printed white strong flexible plastic dactyl with varying torsion springs are illustrated in fig. S1B . These range of velocities are comparable to those from the real shrimp, and should lead to similar cavitation phenomena. The neglected forces will lead to the ODE model over predicting the velocity in the last 0.25 to 0.5 ms prior to closure.
Shock wave front propagation speed estimation
Based on the calibrated images, the shockwave propagation speed can be estimated. The measured results are shown in table S1. The jitter of the ICCD is 0.02 ns and the ICCD internal delay between trigger and shutter is 65 ns. The distance measurement was calibrated using the hydrophone's known length of 25 mm. The total uncertainty is approximately 2.67%. The distilled water was 21 ± 0.2 ˚C when conducting the experiments.
Cavitation conversion efficiency
Cavitation efficiency defined in this article is the ratio of the largest cavitation potential energy over input energy, = 1 , in which 1 presents the maximum cavitation effective radius potential energy and stands for the energy input for inducing the cavitation. We estimate the potential energy of a cavitation bubble as (57, 58)
in which, is the cavitation effective radius and ∆ represents the pressure difference between the liquid pressure ∞ and cavitation internal pressure . Therefore the largest potential energy for cavitation is estimated at the maximum radius for a spherical bubble and cavitation or effective radius for non-spherical ones
With this definition, the conversion efficiency for different cavitation generation techniques can be estimated and compared. The input energy for mechanical-induced cavitation in this project is the torsion springs, as defined below
in which is the torsion spring coefficient and the deflection angle of the torsion spring is .
With the aforementioned parameters in this project, the bio-inspired device cavitation conversion efficiency is around 36.1%.
The circuit driving energy for a typical cycle of single bubble sonoluminescence (SBSL) can be estimated by
Where − is the peak-to-peak drive voltage on the piezoelectric transducers, − stands for peak-to-peak drive current, is power factor of the AC circuit in which is the phase difference by which the current lags the voltage. According to those parameters mentioned in Barber's dissertation (59), = 25.2 , − = 80 , = 8°= 0.99, the corresponding cavitation maximum radius = 45 , and − ≈ 700 , the SBSL cavitation conversion efficiency is around 0.014%, neglecting other energy losses in the circuit.
For the electric-induced cavitation input energy, Xiao's paper (35) provided an estimation for input energy of micro-plasma generated cavitation bubble with single-spark-gap (103.1 mJ) and double-spark-gap (0.552 mJ) respectively. Comparing to the maximum radius of the cavitation generated with single-spark-gap ( = 130 μm) and double-spark-gap ( = 88 μm), the corresponding cavitation conversion efficiencies were around 0.009% and 0.058%, respectively.
For the laser-induced cavitation, the input energy ( ) is usually the laser pulse energy, which varies depending on the laser utilized for the experiment. From literature (36) (37) (38) (60) (61) (62) (63) , the maximum laser-induced cavitation conversion efficiency ( = 1 ) is less than 19.3%.
Considering the wall-plug efficiency around 30% for laser systems with extra cooling, the laserinduced cavitation conversion efficiency is less than 5.8%.
Relation between PMT signal peaks and ICCD images
Since PMT and ICCD camera were placed at different position during light emission experiments, there are ROI difference, lenses attenuation difference and quantum efficiency difference for both devices. Their relation is presented in the fig. S6 . PMT peak magnitudes were scaled up 5 times to make the data comparable as presented in main text figure. 
